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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  r e c o r d i n g   a n d  

r e p r o d u c i n g   a p p a r a t u s   fo r   use  in  an  o p t i c a l   d i s k  

a p p a r a t u s   or  t h e   l i k e .  

O p t i c a l   d i s k s   a r e   b e i n g   u s e d   as  image  r e c o r d i n g  
d e v i c e s   f o r   i m a g e   i n f o r m a t i o n   f i l i n g .   -Image  i n f o r m a t i o n  

in  t he   fo rm  of  d o c u m e n t s   is  p h o t o e l e c t r i c a l l y   c o n v e r t e d  

by  t w o - d i m e n s i o n a l   l i g h t   s c a n n i n g ,   and  the   i m a g e  

i n f o r m a t i o n   t h u s   c o n v e r t e d   is  r e c o r d e d   by  an  i m a g e  

r e c o r d i n g   d e v i c e   or   r e t r i e v e d   and  r e p r o d u c e d   as  h a r d  

or  s o f t   c o p i e s   as  o c c a s i o n   d e m a n d s .  

With  t h i s   k i n d   of  o p t i c a l   d i s k   a p p a r a t u s ,   t h e  

o p t i c a l   d i s k   c o n v e n t i o n a l l y   has  d a t a   r e c o r d e d   in  a  

s p i r a l   t r a c k   or   in   c o n c e n t r i c   c i r c u l a r   t r a c k s ,   and  d a t a  

is   r e c o r d e d   on  or   r e p r o d u c e d   f rom  the   o p t i c a l   d i s k   b y  

means   of  an  o p t i c a l   head  wh ich   is  moved  l i n e a r l y   in  t h e  

r a d i a l   d i r e c t i o n   of  the   o p t i c a l   d i s k   by  the   l i n e a r   m o t o r .  

The  s p i r a l   or   c o n c e n c t r i c   c i r c u l a r   t r a c k s   on  t h e  

o p t i c a l   d i s k  . a r e   s e c t i o n e d   f o r   e v e r y   d a t a ,   w h i c h   h a s  

a  c e r t a i n   l e n g t h ,   such   as  a  b l o c k ,   and  a  b l o c k   a d d r e s s  

d a t a   wh ich   is   p r e v i o u s l y   r e c o r d e d   at   t he   f o r e m o s t   e n d  

of  the   b l o c k .  

A l s o ,   t h e   d a t a   is  d i g i t a l - c o d e d   and  t h a t   d a t a  

w h i c h   c o r r e s p o n d s   to  one  b l o c k   is   r e c o r d e d   c o n t i n u o u s l y  

from  the  b l o c k   d a t a   a d d r e s s .   When  d a t a   is  r e c o r d e d  

c o n t i n u o u s l y   f r o m   t h e   b l o c k   a d d r e s s   d a t a   w h i c h   i s   o n l y  

a  p r e v i o u s l y - d e t e r m i n e d   c o d e ,   h o w e v e r ,   d i s c r i m i n a t i o n  



o f - t h e   b l o c k   a d d r e s s   d a t a   is  d i f f i c u l t   and  t h u s   p r o v i d e s  

a  p r o b l e m   of  r e c o r d i n g   and  r e p r o d u c i n g   t he   d a t a  

a c c u r a t e l y .  

In  o r d e r   to  s o l v e   t h i s   p r o b l e m ,   t he   r o t a r y   e n c o d e r ,  

s u r v o - d i s k   and  t he   l i k e   w h i c h   r o t a t e   t o g e t h e r   w i t h  

t h e   o p t i c a l   d i s k   a re   i m a g i n e d   as  t h e   means   f o r  

d i s c r i m i n a t i n g   t he   h e a d e r   of  t he   d a t a   on  the   o p t i c a l  

d i s k .   Even  when  t h e s e   means   a re   e m p l o y e d ,   h o w e v e r ,  

s u f f i c i e n t   a c c u r a c y   is  d i f f i c u l t   to   o b t a i n   when  d a t a  

is   r e c o r d e d   a t   h i g h   d e n s i t y .  

The  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is  t h e r e f o r e   t o  

p r o v i d e   a  r e c o r d i n g   and  r e p r o d u c i n g   a p p a r a t u s   w h e r e i n  

r e c o r d i n g   and  r e p r o d u c i n g   of  d a t a   can  be  a c c u r a t e l y  

a c h i e v e d   by  d i v i d i n g   b l o c k   d a t a ,   w h i c h   is  to  be  r e c o r d e d  

and  r e p r o d u c e d   f o r   a  c e r t a i n   l e n g t h   on  a  s p i r a l   t r a c k ,  

i n t o   a  b l o c k   h e a d e r   and  an  e n c o d i n g   d a t a .   A  b l o c k -  

s y n c h r o n o u s   code   is  added   to  t he   b l o c k   h e a d e r   w h i l e  

@ - f r a m e - s y n c h r o n o u s   c o d e ,   w h i c h   has   d i f f e r e n t   c o n t e n t s  

f r o m   t h e   b l o c k - s y n c h r o n o u s   c o d e ,   i s   a d d e d   to  t h e  

e n c o d i n g   d a t a ,   and  each   of  t h e s e   s y n c h r o n o u s   c o d e s  

i s   u s e d   as  a  r e - s y n c h r o n o u s   c o d e .  

A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ,   a  r e c o r d i n g  

and   r e p r o d u c i n g   a p p a r a t u s   c a p a b l e   of  r e l i a b l y   d i s c r i m i -  

n a t i n g   the   b l o c k   and  e n c o d i n g   d a t a   and  a c c u r a t e l y  

r e c o r d i n g   and  r e p r o d u c i n g   d a t a   is  p r o v i d e d .  

A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ,   a  r e c o r d i n g  

and  r e p r o d u c i n g   a p p a r a t u s   c a p a b l e   of  r e l i a b l y   a c h i e v i n g  

r e - s y n c h r o n o u s   o p e r a t i o n   by  d i s c r i m i n a t i n g   one  o p t i o n a l  

b l o c k - s y n c h r o n o u s   code  can  be  p r o v i d e d   b e c a u s e   t h e  

b l o c k - s y n c h r o n o u s   code  w h i c h   r e p r e s e n t s   e ach   of  b l o c k  

d a t a   is   r e c o r d e d   in  p l u r a l i t y   t o g e t h e r   w i t h   i n f o r m a t i o n  

w h i c h   d e n o t e s   t he   p o s i t i o n   of  t he   b l o c k - s y n c h r o n o u s  

c o d e .  

A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ,   p r o v i d e d   a  

r e c o r d i n g   and  r e p r o d u c i n g   a p p a r a t u s   is  w h e r e i n   a  b l o c k -  

s y n c h r o n o u s   code   is  added   to  t he   b l o c k   h e a d e r   of  a  

b l o c k   d a t a   w h i c h   has  a  c e r t a i n   l e n g t h ,   w h i l e   a  



f r a m e - s y n c h r o n o u s   code   w h i c h   has  d i f f e r e n t   c o n t e n t s   f r o m  

t h e   b l o c k - s y n c h r o n o u s   code  is  added   to  an  e n c o d i n g  

d a t a .  

T h i s   i n v e n t i o n   can  be  more  f u l l y   u n d e r s t o o d   f r o m  

t h e   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   when  t a k e n   in  c o n -  

j u n c t i o n   w i t h   t he   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g .   1  i s   a  b l o c k   d i a g r a m   s h o w i n g   an  e x a m p l e  

of  t he   o p t i c a l   d i s k   a p p a r a t u s   a c c o r d i n g   to  t h e   p r e s e n t  

i n v e n t i o n ;  

F i g s .   2  and  3  a r e   p l a n   v i e w s   s h o w i n g   an  o p t i c a l  

d i s k ;  

F i g .   4  shows  the   r e l a t i o n   b e t w e e n   t he   o p t i c a l  

d i s k   and  a  d e t e c t o r ;  

F i g s .   5  t h r o u g h   7  show  a  r e c o r d i n g   f o r m a t   on  t h e  

o p t i c a l   d i s k ;  

F i g .   8  is  a  b l o c k   d i a g r a m   s h o w i n g   a  m o d u l a t o r ;  

F i g .   9  is  a  b l o c k   d i a g r a m   s h o w i n g   a  d e m o d u l a t o r ;  

F i g .   10  shows  a  r e - s y n c h r o n o u s   p a t t e r n   d e t e c t i n g  

s i g n a l ;  

F i g s .   11  and  12  show  the   r e l a t i o n   b e t w e e n   a  

s y n c h r o n o u s   code  p o s i t i o n   d e t e c t i n g   s i g n a l   and  a  

f r a m e - s y n c h r o n o u s   code   d e t e c t i n g   m a s k ;  

F i g .   13  shows  an  e x a m p l e   of  m e m o r i z i n g   c o n v e r s i o n  

d a t a ;   a n d  

F i g s .   14  and  15  a r e   f l o w c h a r t s   to  d e s c r i b e   t h e  

memory  of  d e f e c t i v e   b l o c k s .  

An  e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n   w i l l   b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g s .  

In  F i g .   1,  an  o p t i c a l   d i s k   1  is  r o t a t e d   by  a  

m o t o r   2.  As  shown  in  F i g .   2,  the   o p t i c a l   d i s k   1 

is   a  c i r c u l a r   p l a t e   made  of  g l a s s ,   p l a s t i c   or  t h e  

l i k e   and  c o a t e d   on  t he   s u r f a c e   t h e r e o f   w i t h   a  m e t a l  

f i l m   s u c h   as  t e l l u r i u m   and  b i s m u t h ,   l e a v i n g   t h e  

c e n t e r   p o r t i o n   t h e r e o f   u n c o a t e d .   A  c u t - o f f   1A  i s  

p r o v i d e d   a d j a c e n t   to  t he   c e n t e r   of  the   o p t i c a l  

d i s k   1  and  i t   is  u sed   as  a  mark  wh ich   r e p r e s e n t s  

t h e   r e f e r e n c e   p o s i t i o n   of  the   o p t i c a l   d i s k   1.  A 



c o n t i n u o u s   s p i r a l   t r a c k   is  f o r m e d   on  t he   m e t a l   f i l m .  

T h i s   t r a c k   is  d i v i d e d ,   a t   c e r t a i n   c e n t r a l   a n g l e s  

r e l a t i v e   to  the   r e f e r e n c e   m a r k ,   i n t o   256  s e c t o r s  

i n c l u d i n g   0  -   255,   f o r   e x a m p l e ,   to  manage   t he   p o s i t i o n  

of  d a t a   at   t he   t i m e   of  r e c o r d i n g   and  r e p r o d u c i n g  

p r o c e s s e s .  
I n f o r m a t i o n   is  r e c o r d e d ,   as  b l o c k   d a t a   of  a  

c e r t a i n   l e n g t h ,   on  the   o p t i c a l   d i s k   1,  and  e a c h  

b l o c k   d a t a   i s   r e c o r d e d   on  the   t r a c k   f o r   a  c e r t a i n  

p h y s i c a l   l e n g t h .   I n f o r m a t i o n   can  be  r e c o r d e d   a s  

3 0 0 , 0 0 0   b l o c k s   in  3 6 , 0 0 0   t r a c k s   on  the   o p t i c a l   d i s k  

1,  f o r   e x a m p l e ,   and  one  b l o c k   of  i n f o r m a t i o n   i s  

r e c o r d e d ,   u s i n g   40  s e c t o r s   at   t he   i n n e r m o s t   p a r t  

of  t he   o p t i c a l   d i s k   1  and  20  s e c t o r s   at   t he   o u t e r m o s t  

p a r t   t h e r e o f .   In  a  c a s e   w h e r e   e a c h   of  t he   b l o c k s  

is   no t   f i n i s h e d   at   the   b o u n d a r y   of  the   s e c t o r s ,   t h e  

r e m a i n i n g   p o r t i o n   of  t he   s e c t o r   at  w h i c h   t h e   b l o c k  

is   r e c o r d e d   is  u sed   as  a  b l o c k   gap  and  the   n e x t   b l o c k  

is   s t a r t e d   f rom  the   p o s i t i o n   at   w h i c h   the   s e c t o r   c h a n g e s  

to  a  s u b s e q u e n t   s e c t o r .  

A  b l o c k   h e a d e r   i n c l u d i n g   a  b l o c k   n u m b e r ,   t r a c k  

n u m b e r   and  the   l i k e   is  r e c o r d e d   at   the   s t a r t   p o s i t i o n  

of  e a c h   of  the   b l o c k s   when  the   o p t i c a l   d i s k   is  p r o d u c e d ,  

f o r   e x a m p l e .  

As  shown  in  F i g .   3,  the   o p t i c a l   d i s k   1  i n c l u d e s  

a  n o n - r e c o r d i n g   t r a c k   a r e a   l a ,   a r e a   lb  n o n - a c c e s s i b l e  

by  t h e   u s e r ,   and  a r e a   lc  a c c e s s i b l e   by  t he   u s e r   w h e n  

v i e w e d   f rom  t he   i n n e r m o s t   c i r c u m f e r e n c e   of  the   o p t i c a l  

d i s k   1 .  

The  n o n - r e c o r d i n g   t r a c k   a r e a   la  c o m p r i s e s   10  t r a c k s  

l o c a t e d   at  t he   i n n e r m o s t   c i r c u m f e r e n c e   of  t he   o p t i c a l  

d i s k   1,  and  i t   is  u sed   as  an  a l l o w a n c e   a r e a   f o r  

d e t e c t i n g   and  e c c e n t r i c a l l y   c o r r e c t i n g   t h e   t r a c k s  

l o c a t e d   at  the   i n n e r m o s t   c i r c u m f e r e n c e   of  t he   o p t i c a l  

d i s k   1 .  

The  u s e r   n o n - a c c e s s i b l e   a r e a   lb  c o m p r i s e s   t h o s e  

200  ( h e x a - )   b l o c k s   w h i c h   c o r r e s p o n d   to  an  a c c e s s   e r r o r  



f o r   a l l o w i n g   an  o p t i c a l   head  12,  wh ich   w i l l   be  d e s c r i b e d  

l a t e r ,   to  g a i n   a c c e s s ,   fo r   e x a m p l e .   Only   the   b l o c k  

h e a d e r   is  r e c o r d e d   at  each   of  t he   b l o c k s   l o c a t e d   in  t h i s  

u s e r   n o n - a c c e s s i b l e   a r e a   l b .  

The  u s e r   a c c e s s i b l e   a r e a   lc  c o m p r i s e s   a  d e f e c t i v e  

b l o c k   m a n a g e m e n t   i n f o r m a t i o n   r e c o r d i n g   a r e a   ld  and  a  .  
d a t a   b l o c k   r e c o r d i n g   a r e a   l e .  

The  d e f e c t i v e   b l o c k   m a n a g e m e n t   i n f o r m a t i o n  

r e c o r d i n g   a r e a   ld  is  i n t e n d e d   to  r e c o r d   d e f e c t i v e   b l o c k  

m a n a g e m e n t   i n f o r m a t i o n   which   c o m p r i s e s   the   s t a r t  

a d d r e s s e s   of  d e f e c t i v e   b l o c k s   and  n u m b e r s   of  d e f e c t i v e  

b l o c k s .   The  d e f e c t i v e   b l o c k   m a n a g e m e n t   i n f o r m a t i o n   i s  

r e c o r d e d   as  shown  in  T a b l e   1,  f o r   e x a m p l e .  

In  F i g .   1,  t he   m o t o r   2  is   a  H a l l   m o t o r ,   f o r  

e x a m p l e ,   and  i t s   r o t a t i o n   s p e e d   is  c o n t r o l l e d   by  a n  

o p e r a t i o n   c o n t r o l   S e c t i o n   20.  The  o p e r a t i o n   c o n t r o l  

s e c t i o n   20  is  a  m i c r o - c o m p u t e r   c o m p r i s i n g   a  CPU  2 1 ,  

ROM  22  in  w h i c h   p r o g r a m s   a re   s t o r e d ,   RAM  23  and  t h e  

l i k e   w h i c h   a re   c o n n e c t e d   to  one  a n o t h e r   by  b u s e s .   M o t o r  

d r i v e r s   24,  25,  I /O  p o r t s   26,  27,  28  t i m e r s , 2 9 ,   3 0 ,  

c o u n t e r   31  and  t he   l i k e   are   a r r a n g e d   at  t he   o p e r a t i o n  

c o n t r o l   s e c t i o n   20.   The  r o t a t i o n   s p e e d   of  the   m o t o r   2 

i s  c o n t r o l l e d   by  the   o u t p u t   of  t he   m o t o r   d r i v e r   2 4 .  

An  o p t i c a l   head  3  f o r   r e c o r d i n g   and  r e p r o d u c i n g  

i n f o r m a t i o n   is  l o c a t e d   u n d e r   t he   o p t i c a l   d i s k   1.  T h i s  

o p t i c a l   head  3  is   a  w e l l - k n o w n   one  c o m p r i s i n g   a  s e m i -  

c o n d u c t o r   l a s e r   o s c i l l a t o r ,   c o l l i m a t i n g   l e n s ,   b e a m  

s p l i t t e r ,   X/4  w a v e l e n g t h   p l a t e ,   o b j e c t i v e   l e n s ,   l i g h t  



r e c e i v e r ,   and  t h e   l i k e ,   f o r   e x a m p l e .   The  o p t i c a l   h e a d  

3  is  h e l d   by  a  l i n e a r   m o t o r   4,  w h i c h   is   c o n t r o l l e d   b y  
t h e   m o t o r   d r i v e r   25,  to  move  in  t h e   r a d i a l   d i r e c t i o n  

of  t he   o p t i c a l   d i s k   1 .  

The  o u t p u t   of  t he   I /O  p o r t   26  i s   a p p l i e d   to  a  

l a s e r   d r i v e r   16  t h r o u g h   a  m o d u l a t o r   15  and  t he   l a s e r  

o s c i l l a t o r   in  t he   o p t i c a l   head  3  is   d r i v e n   by  the   o u t p u t  
of  t he   l a s e r   d r i v e r   16.  The  o u t p u t   of  t h e   o p t i c a l   h e a d  

3  is   a p p l i e d ,   f o r   d e m o d u l a t i o n ,   to  a  d e m o d u l a t o r   14 

t h r o u g h   a  b i n a r y   e n c o d e r   13  and  t h e n   i n p u t t e d   to  t h e  

I / O   p o r t   2 7 .  

As  shown  in  F i g .   4,  a  d i s k   5  on  w h i c h   s i g n a l  

g e n e r a t i n g   m a r k s   5M  s p a c e d   a  c e r t a i n   d i s t a n c e   a p a r t  

a r e   d r a w n ,   is  a t t a c h e d   to  a  s h a f t   4  of  t h e   m o t o r   2 .  

The  marks   5M  on  t h e   d i s k   5  a r e   o p t i c a l l y   d e t e c t e d   b y  

a  mark  d e t e c t o r   6  w h i c h   c o m p r i s e s   a  l i g h t - e m i t t i n g  

d i o d e   and  l i g h t   r e c e i v i n g   e l e m e n t .   A  r e f e r e n c e   d e t e c t o r  

7,  w h i c h   o p t i c a l l y   d e t e c t s   t he   r e f e r e n c e   p o s i t i o n   m a r k  

lA  of  the   o p t i c a l   d i s k   1,  and  w h i c h   c o m p r i s e s   a  l i g h t -  

e m i t t i n g   d i o d e   and  l i g h t   r e c e i v i n g   e l e m e n t ,   is  a r r a n g e d  

u n d e r   the   d i s k   1.  The  o u t p u t   of  t he   mark  d e t e c t o r   6 

i s   a p p l i e d   to  a  c l o c k   i n p u t   t e r m i n a l   of  a  s e c t o r   c o u n t e r  

9  t h r o u g h   an  a m p l i f i e r   s e c t i o n   8.  The  o u t p u t   of  t h e  

r e f e r e n c e   d e t e c t o r   7  is  a p p l i e d   to  a  r e s e t   i n p u t   t e r -  

m i n a l   of  t he   s e c t o r   c o u n t e r   9  t h r o u g h   an  a m p l i f i e r  

s e c t i o n   10.  The  o u t p u t   of  the   s e c t o r   c o u n t e r   9  i s  

a l s o   i n p u t t e d   to  t h e   I /O  p o r t   2 8 .  

A  r e c o r d i n g   f o r m a t   on  the   o p t i c a l   d i s k   1  w i l l   b e  

d e s c r i b e d   r e f e r r i n g   to  F i g s .  5   t h r o u g h   7.  A  b l o c k  

d a t a   40,  w h i c h   is  r e c o r d e d   at  e a c h   of  t he   b l o c k s   a l o n g  

t h e   t r a c k   g r o o v e   on  the   o p t i c a l   d i s k   1,  c o m p r i s e s   a  

b l o c k   h e a d e r   a r e a   ( F i g .   5)  and  a  d a t a   a r e a   ( F i g .   7 ) .  

A  b l o c k   h e a d e r   41  is  r e c o r d e d   at  t h e   b l o c k   h e a d e r  

a r e a   w h i l e   an  e n c o d i n g   d a t a   42  a t   t he   d a t a   a r e a .  

The  b l o c k   h e a d e r   41  c o m p r i s e s   a  p r e a m b l e   d a t a   43  

w h i c h   is  r e p r e s e n t e d   by  "B3"  of  39  b y t e s ,   p r e h e a d e r s  

4 4 - 1  -   44-8  i n c l u d i n g   8  f r a m e s ,   and  an  a d d i t i o n a l  



r e c o r d i n g   h e a d e r   i n c l u d i n g   4  f r a m e s .   A  f r ame   46  

h a v i n g   a  s p l i c e r   gap  w h i c h   is  c a u s e d   by  a  s h i f t   i n  

r e c o r d i n g   t ime   is  p r o v i d e d   b e t w e e n   the   p r e h e a d e r   a n d  

t h e   a d d i t i o n a l   r e c o r d i n g   h e a d e r .  

The  p r e h e a d e r s   4 4 - 1  -   44-8   a r e   p r e v i o u s l y   w r i t t e n  

b e f o r e   t he   u s e r   r e c o r d s   d a t a   on  t h e   o p t i c a l   d i s k   1 .  

The  a d d i t i o n a l   r e c o r d i n g   h e a d e r s   4 5 - 1  -   45-4  a r e  

r e c o r d e d   at   t he   t i m e   of  r e c o r d i n g   d a t a   on  the   b l o c k  

c o n c e r n e d ,   a f t e r   t he   p r e h e a d e r s   4 4 - 1  -   44-8  bu t   p r i o r  

to  t h e   e n c o d e   d a t a   4 2 .  

Each  of  t he   f r a m e s   w h i c h   c o r r e s p o n d   to  t h e  

p r e h e a d e r s   4 4 - 1  -   44-8  c o m p r i s e s   39  b y t e s   i n c l u d i n g  

a  h e a d e r   f r a m e - s y n c h r o n o u s   code   (o r   b l o c k   s y n c h r o n o u s  

c o d e )   47  of  one  b y t e ,   h e a d e r   a d d r e s s   d a t a   48  and  49  

e a c h   h a v i n g   p o s i t i v e   and  n e g a t i v e   p o l a r i t i e s   of  8  b y t e s ,  

and  a  dummy  d a t a   50  r e p r e s e n t e d   by  "B3"  of  22  b y t e s .  

The  h e a d e r   a d d r e s s   d a t a   48  and  49  c o m p r i s e   a  f r a m e  

n u m b e r   51  in  t he   h e a d e r   of  one  b y t e ,   b l o c k   number   5 2  

of  3  b y t e s ,   t r a c k   number   53  of  2  b y t e s   and  "00"  o f  

2  b y t e s   which   s e r v e s   as  a  dummy  d a t a .   The  f r a m e  

n u m b e r   51  in  t h e   h e a d e r   is   a  n u m b e r   f o r   d i s c r i m i n a t i n g  

12  f r a m e s   in  t he   same  b l o c k   h e a d e r   41,  and  t h e s e   12  

f r a m e s   in  the   h e a d e r   41  a r e   n u m b e r e d   in  o r d e r   f r o m  

1  to  12  in  t he   fo rm  of  8  p r e h e a d e r s   4 4 - 1  -   44-8  a n d  

4  a d d i t i o n a l   r e c o r d i n g   h e a d e r s   4 5 - 1  -   4 5 - 4 .   F u r t h e r ,  

in  t h e   c a s e   of  t he   h e a d e r   a d d r e s s   d a t a   48  and  49,  t h e  

n e g a t i v e   p o l a r i t y   c o n t e n t s   a r e   r e c o r d e d   as  " 0 1 0 1 "   w h e n  

t he   p o s i t i v e   p o l a r i t y   c o n t e n t s   a r e   " 1 0 1 0 " ,   f o r  e x a m p l e .  

The  h e a d e r   f r a m e   s y n c h r o n o u s   code   47  i s   r e c o r d e d   i n  

such   a  way  t h a t   d a t a   of  " B 3 " ,   f o r   e x a m p l e ,   is  s u b j e c t e d  

to  2-7  c o n v e r s i o n   a c c o r d i n g   to  T a b l e   2  and  t h a t   a  p a r t  

of  t he   coded   d a t a   " 0 1 0 0 * * * * 0 0 0 0 1 0 0 0 "   t h u s   m o d u l a t e d   i s  

c o r r e c t e d   to  " 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 "   ( in   wh ich   t he   c o n t e n t s  

of  t h e   t h i r t e e n t h  a n d   f o u r t e e n t h   b i t s   a r e   e x c h a n g e d  w i t h  

e a c h   o t h e r   and  8  "0" s   a r e   in  a  r o w ) .  



T h i s   coded  d a t a   is  d e m o d u l a t e d   as  "B3"  a t   t he   t ime   o f  

d e m o d u l a t i o n .  

The  f r a m e   a t   w h i c h   the   s p l i c e r   gap  46  is  c a u s e d  

c o m p r i s e s   a  h e a d e r   f r a m e   s y n c h r o n o u s   code   48  of  one  b y t e  

on  t he   s i d e   of  t h e   p r e h e a d e r   44,  h e a d e r   a d d r e s s   d a t a   48  

and  49  each   h a v i n g   p o s i t i v e   and  n e g a t i v e   p o l a r i t i e s   o f  

8  b y t e s ,   dummy  d a t a   55  of  2  b y t e s ,   s p l i c e r   gap  46  o f  

2  b y t e s   w h i c h   is  u s e d   f o r   c o n n e c t i o n   at   t he   t ime   o f  

r e c o r d i n g ,   and  dummy  d a t a   50  of  18  b y t e s   on  the   s i d e   o f  

t h e   a d d i t i o n a l   r e c o r d i n g   h e a d e r   4 5 .  

On  the   o t h e r   h a n d ,   t he   d a t a   a r e a   at   w h i c h   t h e  

e n c o d e   d a t a   42  i s   r e c o r d e d   c o n s i s t s   of  152  d a t a   f r a m e s  

5 6 - 1  -   5 6 - 1 5 2 ,   and  e a c h   of  the   d a t a   f r a m e s   r e c o r d s  

r e c o r d i n g   d a t a   as  a  c o d e d   d a t a   wh ich   is  o b t a i n e d   b y  

m o d u l a t i n g   t he   r e c o r d i n g   d a t a   a c c o r d i n g   to  2-7  c o d e  

c o n v e r s i o n ,   and  c o n s i s t s   of  a  f rame  s y n c h r o n o u s   c o d e  

57  of  1  b y t e s   and  a  f r a m e   form  d a t a   58  of  38  b y t e s .  

The  f rame  s y n c h r o n o u s   code   57  r e c o r d s   a  coded   d a t a  

" 0 1 0 0 1 0 0 0 0 0 0 0 1 0 0 0 "   w h i c h   is  o b t a i n e d   by  m o d u l a t i n g  

t h e  d a t a   "B3" ,   f o r   e x a m p l e ,   by  a  2-7  code   c o n v e r s i o n .  

The  d a t a   b l o c k   i s   d i v i d e d   i n t o   152  d a t a   f r a m e s   56  i n  

r e s p o n s e   to  the   f r a m e   s y n c h r o n o u s   code  5 7 .  

The  f r a m e   s y n c h r o n o u s   code  57  is  i n t e n d e d   f o r  

r e - s y n c h r o n i z a t i o n   of  code   b r e a k i n g   p o s i t i o n   and  d a t a  

f r a m e   at  t h e   t ime   of  code  r e a d i n g .   An  ECC  code  ( o r  

e r r o r   c o r r e c t i n g   c o d e )   is  added   to  e a c h   of  the   d a t a  



f r a m e s   5 6 .  

The  m o d u l a t o r   15  i n t e r l e a v e s   a  b l o c k   d a t a   o f  

c e r t a i n   l e n g t h ,   w h i c h   is  o u t p u t t e d   from  the   I /O  p o r t   26  

and  wh ich   has  4K  b y t e s ,   and  adds   an  ECC  code  to  i t   by  a n  

i n t e r l e a v i n g   and  ECC  a d d i n g   c i r c u i t   31  to   g e n e r a t e   a n  

e n c o d e d   d a t a   of  5776  b y t e s ,   w h i c h   is  f o rmed   as  a  f r a m e  

d a t a   e v e r y   3 8 - b y t e   by  means   of  a  f r ame   f o r m i n g   c i r c u i t  

32.  A  f r ame   s y n c h r o n o u s   code  is  added   t o   t h i s   f r a m e  

d a t a   by  a  f r a m e   s y n c h r o n o u s   code  a d d i n g   c i r c u i t   33  a n d  

152  f r a m e   d a t a   e a c h   h a v i n g   39  b y t e s   a re   o u t p u t t e d .  

The  m o d u l a t e d   code   of  the   f r a m e   s y n c h r o n o u s  

code  has  a  p a t t e r n   of  s e v e n   c o n t i n u o u s   " 0 " s .   I t   i s  

a p p a r e n t   f rom  T a b l e   2  t h a t   t h i s   p a t t e r n   h a v i n g   s e v e n  

c o n t i n u o u s   "0" s   is   c a u s e d   when  one  b y t e   d a t a   is  o f  

any  of  " F 3 " ,   "33"   and  "B3" .   The  s u f f i x  o f   t he   c o d e  

w h i c h   has  s e v e n   c o n t i n u o u s   "0" s   n e v e r   f a i l s   to  b e c o m e  
"  - - - 1 0 0 0 0 0 0 0 1 0 0 0 "   and  the   b o u n d a r y   at   w h i c h   the   c o d e  

is   d e m o d u l a t e d   to   d a t a   can  be  d i s c r i m i n a t e d   by  d e t e c t i n g  

t he   s e v e n   c o n t i n u o u s   " 0 ' s '   p a t t e r n .   N a m e l y ,   t h e  

b r e a k i n g   p o i n t   of   r e a d i n g   c o d e s   can  b e  ` r e - s y n c h r o n i z e d  

by  d e t e c t i n g   s e v e n   c o n t i n u o u s   " 0 " s .  

In  the   c a s e   of  2-7  code   c o n v e r s i o n   of  t he   r e c o r d i n g  

d a t a ,   the   p a t t e r n   h a v i n g   s e v e n   c o n t i n u o u s   "0" s   is  s o m e -  

t i m e s   g e n e r a t e d   t w i c e   s u c c e s s i v e l y   when  "33"  is   u s e d  

as  the   f r ame   s y n c h r o n o u s   code   to  code  b i t   rows  o f  

v a r i a b l e   l e n g t h   c o n s i s t i n g   of  2,  3  and  4  b i t s .   W h e n  

d e t e c t i o n   of  t h e   s y n c h r o n o u s   code   d e p e n d s   upon  t h e  

p a t t e r n   of  s e v e n   c o n t i n u o u s   " 0 " s ,   t h e r e f o r e ,   i t   m a y  

h a p p e n   t h a t   d e t e c t i o n   of  t he   s y n c h r o n o u s   code  i s  

f i n i s h e d   b e f o r e   t h e   end  of  one  b y t e   s y n c h r o n o u s   c o d e .  

When  "F3"  i s   u s e d   as  the   f r a m e   s y n c h r o n o u s   c o d e ,  

i t   may  a l s o   h a p p e n   t h a t   s e v e n   c o n t i n u o u s   "0"s   c a n n o t   b e  

d e t e c t e d   b e c a u s e   of  a  b i t   s h i f t   c a u s e d   at   t he   t i m e   o f  

d e m o d u l a t i o n .  

When  "B3"  i s  u s e d   as  t he   f r a m e   s y n c h r o n o u s   c o d e ,  

h o w e v e r ,   the   b r e a k i n g   p o i n t   of  code   r e a d i n g   can  b e  

r e l i a b l y   r e - s y n c h r o n i z e d .   In  a d d i t i o n ,   f r a m e  



r e - s y n c h r o n i z a t i o n   can  be  r e l i a b l y   a c h i e v e d   due  to   t h e  

f r a m e   s y n c h r o n o u s   code   even  when  a  b i t   s h i f t   is  c a u s e d  

a t   t he   t ime   of  c o d e   r e a d i n g .  

In  t he   c a s e   of  t he   2-7  code   c o n v e r s i o n   shown  i n  

T a b l e   2,  t h e r e f o r e ,   "B3"  is   t he   b e s t   as  t h e   f r a m e  

s y n c h r o n o u s   code   of  1  b y t e .  

A  d e m o d u l a t o r   c i r c u i t   14  d e m o d u l a t e s   d a t a   in  s u c h  

a  way  t h a t   a  s i g n a l   a p p l i e d   f rom  a  b i n a r y   e n c o d e r   1 3  

is   c o n v e r t e d   in   r e v e r s e   of  the   2-7  c o n v e r s i o n   c o d e .   A s  

shown  in  F i g .   9,  f o r   e x a m p l e ,   t h e   d e m o d u l a t o r   c i r c u i t  

14  c o m p r i s e s   a  s h i f t   r e g i s t e r   34  f o r   s t o r i n g   r e p r o d u c e d  

s i g n a l s ,   a  r e - s y n c h r o n i z a t i o n   p a t t e r n   d e t e c t i n g   c i r c u i t  

35  f o r   d e t e c t i n g   t h e   r e - s y c h r o n i z a t i o n   p a t t e r n   r e s p o n -  
s i v e   to  t he   o u t p u t   of  the   s h i f t   r e g i s t e r   34,  an  AND 

c i r c u i t   36  f o r   u s e   b e t w e e n   the   o u t p u t   of  t h e   r e -  

s y n c h r o n i z a t i o n   p a t t e r n   d e t e c t i n g   c i r c u i t   35  and  t h e  

f r a m e   s y n c h r o n o u s   code   d e t e c t i n g   mask ,   a  code   f o r m i n g  

c i r c u i t   37  f o r   f o r m i n g   the   o u t p u t   of  a  s h i f t   r e g i s t e r  

41  in  r e s p o n s e   to   t h e   o u t p u t   of  t he   AND  c i r c u i t   36 ,   a n d  

a  d a t a   d e m o d u l a t i n g   and  f r a m e   r e - s y n c h r o n i . z i n g   c i r c u i t  

38  f o r   d e m o d u l a t i n g   the   o u t p u t   of  the   code  f o r m i n g  

c i r c u i t   37  in  r e s p o n s e   to  t he   o u t p u t   of  t he   AND  c i r c u i t  

36  and  in  r e v e r s e   to   the   mark  c o n v e r s i o n   c o d e .  

When  t he   r e - s y n c h r o n o u s   p a t t e r n   h a v i n g   s e v e n  

c o n t i n u o u s   " 0 " s   i s   d e t e c t e d   f rom  the   d e m o d u l a t e d   c o d e  

by  means  of  a  r e - s y n c h r o n o u s   p a t t e r n   d e t e c t i n g   c i r c u i t  

42,   as  shown  in  F i g .   10,  a  r e - s y n c h r o n o u s   p a t t e r n  

d e t e c t i o n   s i g n a l   i s   g e n e r a t e d .   As  shown  in  F i g .   1 1 ,  

an  AND  c i r c u i t   43  ANDs  the  r e - s y n c h r o n o u s   p a t t e r n  

d e t e c t i o n   s i g n a l   and  the   f r a m e   s y n c h r o n o u s   c o d e  

d e t e c t i n g   mask  w h i c h   is  c a u s e d   a f t e r   a  c e r t a i n   t i m e  

p e r i o d   f rom  t h e   f r a m e   s y n c h r o n o u s   code  p o s i t i o n  

d e t e c t i n g   t i m i n g   of  p r e v i o u s   f r a m e .   The  b r e a k i n g  

p o i n t   of  c o d e  r e a d i n g  i s   r e - s y n c h r o n i z e d   at   a  t i m i n g  

a t   wh ich   t h i s   AND  i s   p e r f o r m e d .   The  f r a m e   s y n c h r o n o u s  

code   d e t e c t i n g   mask   u s u a l l y   has  one  b i t ,   bu t   when  n o  

f r a m e   s y n c h r o n i z a t i o n   is  a c h i e v e d   to  t h e r e b y   r e - f o r m  



d a t a ,   a  w i d t h   of  3  b i t s   i s   p r o v i d e d   at   the   f r o n t   a n d  

back   of  a  b i t   p o s i t i o n   a t   w h i c h   the   r e - s y n c h r o n i z a t i o n  

p a t t e r n   d e t e c t i o n   s i g n a l   i s   n a t u r a l l y   g e n e r a t e d ,   a s  
shown  in  F ig .   12.  When  t h e   f r a m e   s y n c h r o n i z a t i o n  

d e t e c t i n g   mask  is  p r o v i d e d   w i t h   t h i s   w i d t h ,   any  b i t  

s h i f t   which   is  c a u s e d   w i t h i n   t h r e e   b i t s   at  t he   f r o n t  

and  back  of  t he   b i t   p o s i t i o n   can  be  c o r r e c t e d   e v e n  
i f   d e m o d u l a t i o n   is  c a r r i e d   o u t .   N a m e l y ,   the   r e -  

s y n c h r o n i z a t i o n   p a t t e r n   d e t e c t i o n   i s  a   t i m i n g   w h i c h  

r e p r e s e n t s   the  b r e a k i n g   p o i n t   of  b y t e s   of  t he   f r a m e  

s y n c h r o n o u s   s i g n a l ,   and  t h i s   p a t t e r n   is  no t   i n c l u d e d  

in  t h r e e   b i t s   at  the   f r o n t   and  back  of  the   b i t   p o s i t i o n  

e x c e p t   the  f o r m a l   r e - s y n c h r o n o u s   p a t t e r n ,   even   w h e n  

t h e   f rame  s y n c h r o n o u s   c o d e   is   s a n d w i c h e d   b e t w e e n   i t s  

p r e v i o u s   and  s u b s e q u e n t   d a t a   and  c o d e d .   Even  w h e n  

any  s h i f t   in  t he   b r e a k i n g   p o s i t i o n   of  code  r e a d i n g   i s  

c a u s e d   at  the   t ime   of  d a t a   d e m o d u l a t i o n   or  any  s h i f t  

is   c a u s e d   w i t h i n  ±   3  b i t s   of  d e m o d u l a t e d   d a t a ,   f r a m e  

s y n c h r o n i z a t i o n   can  be  c a r r i e d   ou t   by  a d d i n g   t he   f r a m e  

s y n c h r o n o u s   code  to  e a c h   of  t he   f r ame   d a t a .  

The  o p e r a t i o n   c o n t r o l   s e c t i o n   20  c o n t r o l s   t h e  

w h o l e   of  the   d e v i c e   in  r e s p o n s e   to  a  s i g n a l   a p p l i e d  

f rom  an  e x t e r n a l   c o n t r o l   d e v i c e   or  h o s t   c o m p u t e r   ( n o t  

s h o w n ) ,   fo r   e x a m p l e .   When  a  b l o c k   number   is   a p p l i e d  

to  t he   o p e r a t i o n   c o n t r o l   s e c t i o n   20  f o r   r e c o r d i n g   o r  

r e p r o d u c t i o n ,   f o r   e x a m p l e ,   t r a c k   and  s t a r t   s e c t o r  

n u m b e r s   to  wh ich   a c c e s s   i s   o b t a i n e d   in  r e s p o n s e   t o  

c o n v e r s i o n   t a b l e s   s t o r e d   in  m e m o r i e s ,   such   as  a  ROM  22 

and  RAM  23,  a re   c a l c u l a t e d   to  o b t a i n   s p e e d   i n f o r m a t i o n .  

As  shown  in  F i g .   13,  f o r   e x a m p l e ,   t he   m e m o r i e s   s t o r e  

c o n v e r s i o n   t a b l e s   in  w h i c h   t h e   s p e e d   i n f o r m a t i o n   o f  

t he   o p t i c a l   d i s k   1  in  e v e r y   2 5 6 - t r a c k ,   s e c t o r   n u m b e r  

of  one  b l o c k   at   t h i s   s p e e d ,   f i r s t   b l o c k   number   i n  

256  t r a c k s   u n d e r   t h i s   s p e e d   and  s t a r t   s e c t o r   of  t h e  

b l o c k   c o r r e s p o n d   to  one  a n o t h e r .  

When  a  b l o c k   n u m b e r   " 1 0 " ,   f o r   e x a m p l e ,   is  a p p l i e d  

f rom  the   e x t e r n a l   a p p a r a t u s   to  t he   o p e r a t i o n   c o n t r o l  



s e c t i o n   20,  t h e r e f o r e ,   a  s e c t o r   n u m b e r   "40"  of  o n e  

b l o c k   is  o b t a i n e d   a c c o r d i n g   to  t h e   c o n v e r s i o n   t a b l e s  

s t o r e d   in  t he   m e m o r i e s   and  u n d e r   t h e   c o n d i t i o n   t h a t  

t h e   b l o c k   number   is  b e t w e e n   0  and  255 ,   t h a t   the   b l o c k  

n u m b e r   of  t he   f i r s t   b l o c k   in  t h e   t r a c k s   is   " 0 " ,   a n d  

t h a t   t he   s t a r t   s e c t o r   is  " 0 0 " ,   and  t r a c k  a n d   s e c t o r  

n u m b e r s   of  t h e   b l o c k   number   "10"  a r e   c a l c u l a t e d  

a c c o r d i n g l y .   A  q u o t i e n t   w h i c h   is   o b t a i n e d ' f r o m   a  

f o r m u l a ' " [ ( b l o c k   number   i n t e n d e d  -   f i r s t   b l o c k  

n u m b e r )   x  s e c t o r   number   +  s t a r t   s e c t o r ]  ÷   256  + 

t r a c k   number   of  f i r s t   b l o c k "   r e p r e s e n t s   t h e   t r a c k  

n u m b e r   w h i l e   i t s   r e m a i n d e r   r e p r e s e n t s   t he   s e c t o r  

n u m b e r ,   so  t h a t   t he   t r a c k   and  t h e   s t a r t   s e c t o r   c a n  

be  c a l c u l a t e d   as  "1"  and  " 1 4 4 " ,   r e s p e c t i v e l y ,   i n  

t h i s   c a s e .  

The  o p e r a t i o n   c o n t r o l   s e c t i o n   20  c o n t r o l s   t h e  

m o t o r   d r i v e r   24  in  r e s p o n s e   to  t h e   s p e e d   i n f o r m a t i o n  

o b t a i n e d   at   t h e   t i m e   of  a c c e s s ,   t h e r e b y   c o n t r o l l i n g  

t h e   r o t a t i o n   s p e e d   of  t he   m o t o r   2  in  s u c h   a  way  t h a t  

t h e   t r a c k   on  t h e   o p t i c a l   d i s k   1  h a s   a  c e r t a i n   l i n e a r  

s p e e d   r e l a t i v e   to   the   o p t i c a l   h e a d   3.  The  o p e r a t i o n  

c o n t r o l   s e c t i o n   20  c o n v e r t s   t he   t r a c k   n u m b e r   to  a  s c a l e  

v a l u e   at   t he   t i m e   of  c a l c u l a t i n g   t h e   t r a c k   n u m b e r ,   a n d  

t h e   l i n e a r   m o t o r   4  is  c o n t r o l l e d   by  t h e   m o t o r   d r i v e r  

25  u n t i l   t h i s   s c a l e   v a l u e   c o i n c i d e s   w i t h   a  p o s i t i o n  

d e t e c t e d   in  r e s p o n s e   to   the   o u t p u t  o f   a  p o s i t i o n  

d e t e c t o r   ( n o t   s h o w n ) .   The  o p t i c a l   h e a d   3  i s   m o v e d  

t o   i r r a d i a t e   a  p r e d e t e r m i n e d   t r a c k   w i t h  i t s   beam  l i g h t .  

The   o p e r a t i o n   c o n t r o l   s e c t i o n   20  s t a r t s   t h e   r e c o r d i n g  

and   r e p r o d u c i n g   o p e r a t i o n s   of  t h e  o p t i c a l   head   3  w h e n  

t h e   o p t i c a l   head   3  i s   p o s i t i o n e d   r e l a t i v e   to   an  i n t e n d e d  

t r a c k   a t   t h e   t i m e   of  a c c e s s   and  when  t h e   s t a r t   s e c t o r  

c o i n c i d e s   w i t h   a  v a l u e   c o u n t e d   by  t h e   s e c t o r   c o u n t e r   9 .  

U s i n g   t h e  m o d u l a t o r   15,  t h e  o p e r a t i o n  c o n t r o l  

s e c t i o n   20  m o d u l a t e s   r e c o r d i n g   d a t a   a p p l i e d   f rom  t h e  

h o s t   c o m p u t e r   t h r o u g h   an  1/0  p o r t   ( n o t   s h o w n ) ,   a n d  

a p p l i e s   i t  t o   t h e   l a s e r   d r i v e r   16.   T h i s   l a s e r   d r i v e r  



16  d r i v e s   a  s e m i c o n d u c t o r   l a s e r   ( n o t   shown)   of  t h e  

o p t i c a l   head   3  in  r e s p o n s e   to  t h e   m o d u l a t e d   s i g n a l  

a p p l i e d ,   t h e r e b y   r e c o r d i n g   i n f o r m a t i o n .  

The  o p e r a t i o n   c o n t r o l   s e c t i o n   20  d e t e c t s   h e a d e r  

f r a m e s ,   u s i n g   t i m e r s   29  and  30,  t o   d e t e c t   d e f e c t i v e  

b l o c k s ,   and  c a u s e s   t he   d e t e c t e d   r e s u l t   to  be  s t o r e d   i n  

t h e   m e m o r i e s ,   s u c h   as  RAM  23,  and  a l s o   c a u s e s   t h i s  

r e s u l t   to  be  r e c o r d e d   a t   the   d e f e c t i v e   b l o c k   m a n a g e m e n t  
i n f o r m a t i o n   r e c o r d i n g   a r e a   ld  on  t h e   o p t i c a l   d i s k   1  w h e n  

t h e   d e t e c t i o n   of  d e f e c t i v e   b l o c k s   is   f i n i s h e d .   T h e  

o p e r a t i o n   c o n t r o l   s e c t i o n   20  c a u s e s   t h e   c o u n t e r   31  t o  

c o u n t   t he   n u m b e r   of  h e a d e r   f r a m e s   d e t e c t e d   e v e r y   b l o c k .  

The  t i m e r   29  is   made  o p e r a t i v e   d u r i n g   a  t i m e   p e r i o d  

w h i c h   c o r r e s p o n d s   to  the   r e p r o d u c i n g   t i m e   s t a r t i n g   f r o m  

a  b l o c k   h e a d e r   and  e n d i n g   in  one  a t   i t s   s u b s e q u e n t  

b l o c k .   The  t i m e r   30  d e f i n e s   t he   t i m e   o f  r e a d i n g   t h e  

b l o c k   h e a d e r   a t   e v e r y   b l o c k .  

The  o p t i c a l   d i s k   1  is  m o u n t e d   on  t h e   o p t i c a l   d i s k  

a p p a r a t u s   a t   t h e   t ime   of  p r e p a r i n g   t h e   o p t i c a l   d i s k   1 .  

B l o c k   n u m b e r s   a r e   s u p p l i e d   f rom  t h e   h o s t   c o m p u t e r   ( n o t  

s h o w n )   to  t h e   o p e r a t i o n   c o n t r o l   s e c t i o n   20  to  r e c o r d  

b l o c k   h e a d e r s .   The  o p e r a t i o n   c o n t r o l   s e c t i o n   20 

c a l c u l a t e s   t he   t r a c k   of  an  i n t e n d e d   b l o c k ,   s t a r t   s e c t o r  

and   s p e e d   i n f o r m a t i o n ,   u s i n g   the   c o n v e r s i o n   t a b l e s  

s t o r e d   in  t h e   m e m o r i e s .   N a m e l y ,   t h e   o p e r a t i o n   c o n t r o l  

s e c t i o n   20  j u d g e s   the   s c o p e   and  s p e e d   i n f o r m a t i o n   of  t h e  

t r a c k   in  w h i c h   an  i n t e n d e d   b l o c k   n u m b e r   in  t he   c o n v e r -  

s i o n   t a b l e s   is  i n c l u d e d ,   and  c a r r i e s   o u t   an  o p e r a t i o n   o f  

" [ ( i n t e n d e d   b l o c k  n u m b e r  -   f i r s t   b l o c k   n u m b e r )   x  s e c t o r  

n u m b e r   +  s t a r t   s e c t o r ]  7   256  +  t r a c k   n u m b e r   of  f i r s t  

b l o c k "   a c c o r d i n g   to  t he   s c o p e   d a t a   of  t h e   t r a c k .   T h e  

t r a c k   number   and  s t a r t   s e c t o r   of  t h e   i n t e n d e d   b l o c k   a r e  

c a l c u l a t e d   f rom  t h i s   o p e r a t i o n   r e s u l t .   The  o p e r a t i o n  

c o n t r o l   s e c t i o n  2 0  c o n t r o l s   t h e   m o t o r  d r i v e r   a c c o r d i n g  

to   t he   s p e e d   i n f o r m a t i o n .   The  m o t o r   d r i v e r   24  c o n t r o l s  

t h e   m o t o r   2  to   r o t a t e   t he   o p t i c a l   d i s k   1  a t   a  r o t a t i o n  

s p e e d   wh ich   c o r r e s p o n d s   to  t h a t   of  t h e   t r a c k .   T h e  



o p e r a t i o n   c o n t r o l   s e c t i o n   20  c o n v e r t s   t he   t r a c k   n u m b e r  

to  a  s c a l e   v a l u e   and  c a u s e s   t he   m o t o r   d r i v e r   25  t o  

d r i v e   t h e   l i n e a r   m o t o r   4  t o   move  t he   o p t i c a l   h e a d   3 

u n t i l   t h e   s c a l e   v a l u e   c o i n c i d e s   w i t h   a  p o s i t i o n   d e t e c t e d  

in  r e s p o n s e  t o   t he   o u t p u t   of  t h e   p o s i t i o n   d e t e c t o r  

( n o t   s h o w n ) .   T h e n ,   t h e   o p e r a t i o n   c o n t r o l   s e c t i o n   2 0  

d r i v e s   t h e   l a s e r   d r i v e r   16  to  s e r v e   as  a  p r e h e a d e r   f o r  

r e c o r d i n g   p r e a m b l e   d a t a   and  e i g h t   h e a d e r   f r a m e s ,   when  a  

v a l u e   c o u n t e d   by  the   c o u n t e r   9  c o i n c i d e s   w i t h   t h e   s t a r t  

s e c t o r .   T h e r e a f t e r ,   p r e h e a d e r s   r e l a t i n g   to   o t h e r   b l o c k s  

a r e   r e c o r d e d   on  the   o p t i c a l   d i s k   1  as  d e s c r i b e d   a b o v e .  

P r e h e a d e r s   a r e   r e c o r d e d   l i k e   t h i s   fo r   3 0 0 , 0 0 0   b l o c k s   on  
t h e   w h o l e   s u r f a c e   of  t h e   o p t i c a l   d i s k   1 .  

The  o p t i c a l   d i s k s ,   w h i c h   have  been  p r e p a r e d   in  t h i s  

way  a re   t h e n   p u t   on  t h e   m a r k e t .  

I t   is   . j u d g e d   w h e t h e r   or  n o t   the   p r e h e a d e r   r e c o r d e d  

a t   e a c h   of  t h e   b l o c k s   can  be  c o r r e c t l y   r e p r o d u c e d ,   a n d  

any  b l o c k   p r o v i d e d   w i t h   t h e   p r e h e a d e r   w h i c h   c a n n o t   i s  

r e g a r d e d   as  a  d e f e c t i v e   b l o c k .   T h i s   j u d g e m e n t   r e s u l t  

is   s t o r e d   a t   t he   d e f e c t i v e   b l o c k   m a n a g e m e n t   i n f o r m a t i o n  

r e c o r d i n g   a r e a   ld  on  t h e   o p t i c a l   d i s k   1.  More  s p e c i f i -  

c a l l y ,   t h e   h o s t   c o m p u t e r   ( n o t   shown)  i n d i c a t e s   t h e  

o p e r a t i o n   c o n t r o l   s e c t i o n   20  to  have  a c c e s s   to   t h e   f i r s t  

b l o c k .   The  o p e r a t i o n   c o n t r o l   s e c t i o n   20  t h e r e f o r e  

c a l c u l a t e s   t h e   t r a c k ,   s t a r t   s e c t o r   and  s p e e d   i n f o r m a t i o n  

of  t he   f i r s t   b l o c k ,   u s i n g   the   c o n v e r s i o n   t a b l e s   in  t h e  

m e m o r i e s .   The  o p e r a t i o n   c o n t r o l   s e c t i o n   20  t h u s  

c o n t r o l s   t h e   m o t o r   d r i v e r   24  a c c o r d i n g   to   t h e   s p e e d  

i n f o r m a t i o n .   The  m o t o r   d r i v e r   24  d r i v e s   t h e   m o t o r   2 

a c c o r d i n g l y   to   r o t a t e   t he   o p t i c a l   d i s k   1  a t   a  r o t a t i o n  

s p e e d   w h i c h   c o r r e s p o n d s   to  t h a t   of  the   t r a c k .   T h e  

o p e r a t i o n   c o n t r o l   s e c t i o n   20  c o n v e r t s   t h e   t r a c k   n u m b e r  

to   a  s c a l e   v a l u e   and  c a u s e s   t he   l i n e a r   m o t o r   4  to   d r i v e  

t h e  o p t i c a l   head   3  u n t i l   the   s c a l e   v a l u e   c o i n c i d e s   w i t h  

a  p o s i t i o n   d e t e c t e d   in  r e s p o n s e   to  the  o u t p u t   of  t h e  

p o s i t i o n   d e t e c t o r   ( n o t   s h o w n ) .   The  o p e r a t i o n   c o n t r o l  

s e c t i o n   20  t h e n   c a u s e s   t he   l a s e r   d r i v e r   16  to   d r i v e  



t h e   o p t i c a l   head  3  to   r e p r o d u c e   d a t a   on  the   o p t i c a l   d i s k  

1,  when  the   c o u n t   by  t h e   s e c t o r   c o u n t e r  9   c o i n c i d e s   w i t h  

t h e   s t a r t   s e c t o r .   I t   i s   d e t e c t e d   w h e t h e r   or  no t   t h e  

h e a d e r   f r a m e   at   t h e   p r e h e a d e r   in  t he   b l o c k   h e a d e r   of  t h e  

f i r s t   b l o c k   on  t h e   o p t i c a l   d i s k   1  can  be  r e a d .   M o r e  

s p e c i f i c a l l y ,   when  r e v e r s e - p h a s e   h e a d e r   a d d r e s s   d a t a  

h a v i n g   e i g h t   b y t e s   a r e   c o m p a r e d   b i t   by  b i t   w i t h   t h o s e  

h a v i n g   a  p o s i t i v e   p h a s e   in  an  e x c l u s i v e   "or"   o p e r a t i o n  

and  when  e v e r y   r e s u l t  o f   t he   e x c l u s i v e   "o r "   o p e r a t i o n  

b e c o m e s   " 1 " ,   i t   is  j u d g e d   t h a t   t he   h e a d e r   f r a m e   has   b e e n  

r e a d   c o r r e c t l y ,   bu t   when  even   one  of  the   o p e r a t i o n  

r e s u l t s   b e c o m e s   " 0 " ,   i t   is   j u d g e d   t h a t   the   h e a d e r  

f r a m e   is  not   c o r r e c t .   In  a  c a s e   w h e r e   t he   h e a d e r  

f r a m e   at  t he   f i r s t   b l o c k   i s   no t   d e t e c t e d   even   a f t e r  

a  p r e d e t e r m i n e d   t i m e   p e r i o d ,   t he   o p e r a t i o n   c o n t r o l  

s e c t i o n   20  r e g a r d s  t h e   o p t i c a l   d i s k   1  as  an  d e f e c t i v e  

p r o d u c t   and  i n f o r m s   t h e   o p e r a t o r   a b o u t   i t .  

When  the   h e a d e r   f r a m e   is  c o r r e c t l y  r e a d   when  t h e  

h e a d e r   f r a m e   at  t he   f i r s t   b l o c k   is   d e t e c t e d ,   t h e  

. o p e r a t i o n   c o n t r o l   s e c t i o n   20  r e n d e r s   the  t i m e r s   29  

and  30  o p e r a t i v e .   The  o p e r a t i o n   c o n t r o l   s e c t i o n   20  

t h e n   c a u s e s   the   h e a d e r   c o u n t e r   31  to   c o u n t   up,   a n d  

to   f u r t h e r   c o u n t   up  when  o t h e r   h e a d e r   f r a m e s   a r e  

s u c c e s s i v e l y   and  c o r r e c t l y   r e a d   f rom  s i g n a l s   r e p r o d u c e d  

f rom  t he   o p t i c a l   d i s k   1.  When  the   t i m e r   29  f i n i s h e s  

i t s   o p e r a t i o n   and  t h e   c o n t e n t s   c o u n t e d   by  t he   h e a d e r  

c o u n t e r   31  a r e   l o w e r   t h a n   " 4 " ,   t he   o p e r a t i o n   c o n t r o l  

s e c t i o n   20  j u d g e s   t h e   f i r s t   b l o c k   as  d e f e c t i v e   a n d  

c a u s e s   t he   m e m o r i e s   to   s t o r e   i t s   n u m b e r .   When  t h e  

c o n t e n t s   of  the   h e a d e r   c o u n t e r   31  a r e   h i g h e r   t h a n  

" 5 " ,   the   o p e r a t i o n   c o n t r o l   s e c t i o n   20  j u d g e s   t h e  

f i r s t   b l o c k   as  c o r r e c t   and  a c c e s s e s   a  s e c o n d   b l o c k .  

The  o p e r a t i o n   c o n t r o l   s e c t i o n   20  c o n t r o l s   t he   m o t o r  

d r i v e r   24  a c c o r d i n g   to   s p e e d   i n f o r m a t i o n   r e l a t i n g   t o  

t h e   s e c o n d   b l o c k   so  as  to   r o t a t e   t h e   o p t i c a l   d i s k   1  a t  

a  s p e e d   w h i c h   c o r r e s p o n d s   to   the   s p e e d   i n f o r m a t i o n .  

The  o p e r a t i o n   c o n t r o l   s e c t i o n   20  a l s o   c o n v e r t s   t h e  



t r a c k   n u m b e r   of  a  t h i r d   b l o c k   to  a  s c a l e   v a l u e   a n d  

c a u s e s   t h e   m o t o r   d r i v e r   25  to   d r i v e   t he   o p t i c a l   h e a d  

3  u n t i l   t h e   s c a l e   v a l u e   c o i n c i d e s   w i t h   a  p o s i t i o n  

d e t e c t e d   in  r e s p o n s e   to  the   o u t p u t   of  t he   p o s i t i o n  

d e t e c t o r   ( n o t   s h o w n ) .   The  o p e r a t i o n   c o n t r o l   s e c t i o n  

20  now  c h e c k s   t h a t   t he   t i m e r   29  h a s   f i n i s h e d   i t s  

o p e r a t i o n .  

In  a  c a s e   w h e r e   the  h e a d e r   f r a m e   a t   t he   s e c o n d  

b l o c k  i s   n o t   d e t e c t e d   even  t h o u g h   the   t i m e   s e t   in  t h e  

. t i m e r   29  h a s   e l a p s e d ,   the   s e c o n d   b l o c k  i s   j u d g e d   a s  

d e f e c t i v e   and  i t s   number   is  s t o r e d   in  t he   m e m o r i e s .  

The  o p e r a t i o n   c o n t r o l   s e c t i o n   20  t h u s   a c c e s s e s   t h e  

t h i r d   b l o c k   and  c o n t r o l s   the   m o t o r   d r i v e r   24  a c c o r d i n g  

to   the   s p e e d   i n f o r m a t i o n   of  t he   t h i r d   b l o c k   r o t a t i n g  

t he   o p t i c a l   d i s k   1  a t   a  s p e e d   w h i c h   c o r r e s p o n d s   to  t h e  

s p e e d   i n f o r m a t i o n .   The  o p e r a t i o n   c o n t r o l   s e c t i o n   2 0  

a l s o   c o n v e r t s   t he   t r a c k   number   of  t he   t h i r d   b l o c k   t o  

a  s c a l e   v a l u e   and  c a u s e s   t he   m o t o r   d r i v e r   25  to   d r i v e  

t h e   o p t i c a l   h e a d   3  u n t i l   t he   s c a l e   v a l u e   c o i n c i d e s  

w i t h   a  p o s i t i o n   d e t e c t e d   r e s p o n s i v e  t o   t h e   o u t p u t  

of  t he   p o s i t i o n   d e t e c t o r   ( n o t   s h o w n ) .   The  o p e r a t i o n  

c o n t r o l   s e c t i o n   20  t h e n   r e n d e r s   t h e   t i m e r   29  o p e r a t i v e  

and  now  c h e c k s   t h a t   t he   t i m e r   29  has   f i n i s h e d   i t s  

o p e r a t i o n .  

T h e r e a f t e r ,   d e t e c t i o n   of  t h e   h e a d e r   f r a m e   i s  

c a r r i e d   o u t   e v e r y   b l o c k ,   as  d e s c r i b e d   a b o v e ,   and  w h e n  

t h i s   d e t e c t i o n   is  f i n i s h e d   f o r   t h e  l a s t   b l o c k ,   t h e  

o p e r a t i o n   c o n t r o l   s e c t i o n   20  j u d g e s   t he   r e c o r d i n g   o f  

t h e   d e f e c t i v e   b l o c k s   and  c a u s e s   t he   m o t o r   d r i v e r   25  

to  d r i v e   t h e   o p t i c a l   head  3  to   t h e   d e f e c t i v e   b l o c k  

r e c o r d i n g   a r e a   l e .   The  o p e r a t i o n   c o n t r o l   s e c t i o n   20 

t h e n   r e a d s   d e f e c t i v e   b l o c k   d a t a   s t o r e d   in  t he   m e m o r i e s  

and  c a l c u l a t e s   a d d r e s s e s   of  t h e   d e f e c t i v e   b l o c k s   a n d  

u n i t   n u m b e r   of  t he   c o n t i n u o u s   d e f e c t i v e   b l o c k s   a c c o r d i n g  

to  the   d a t a .   The  o p e r a t i o n   c o n t r o l   s e c t i o n   2 0  d r i v e s  

t he   l a s e r   d r i v e r   16  a c c o r d i n g   to  the   c a l c u l a t e d   d a t a ,  

to   t h e r e b y   r e c o r d   the   d a t a .   Such  a d d r e s s e s   and  u n i t  



n u m b e r   of  t h e   d e f e c t i v e   b l o c k s   as  shown  in  T a b l e   1 

a r e   t h u s   r e c o r d e d   at  t he   d e f e c t i v e   b l o c k   m a n a g e m e n t  

i n f o r m a t i o n   r e c o r d i n g   a r e a   ld  on  t h e   o p t i c a l   d i s k   1 .  

F i g s .   14  and  15  a r e   f l o w   c h a r t s   d e s c r i b e   t h e  

memory  of  t he   d e f e c t i v e   b l o c k s .   At  the   s t a r t ,   t h e  

o p t i c a l   head   3  is  moved  to  t h e   f i r s t   b l o c k   and  d a t a  

i s   r e a d   f rom  the   f i r s t   b l o c k .   I t   i s   j u d g e d   a t  s t e p  
1  w h e t h e r   or  not   the   h e a d e r   can  be  r e a d .   When  t h e  

r e s u l t   is  n o ,   the  d i s k   memory  i s   r e g a r d e d   as  d e f e c t i v e  

and  the   p r o c e s s   is  e n d e d .   When  t h e   r e s u l ' t   at  s t e p   1 

i s   y e s ,   t i m e r s   29  and  30  a re   s t a r t e d   and  1  i s - a d d e d  

t o   t he   h e a d e r   at  s t e p   2.  I t   i s   j u d g e d   a t   s t e p   3  w h e t h e r  

or   not   the   t i m e r   23  has  c o u n t e d   o u t .   When  t h i s   r e s u l t  

i s   no,  i t   is  t hen   j u d g e d   w h e t h e r   or  no t   c o r r e c t   h e a d  

a d d r e s s   is  d e t e c t e d .   When  t he   r e s u l t   is  y e s ,   t h e  

p r o c e s s   r e t u r n s   to  s t e p   2,  w h i l e   when  no,   i t   r e t u r n s  

t o   s t e p   3.  When  the   r e s u l t   a t   s t e p   3  is   y e s ,   t he   c o u n t  

of   t he   h e a d e r   c o u n t e r   25  is  j u d g e d .   When  the   r e s u l t  

i s   y e s ,   1  i s   added  to  t he   b l o c k   n u m b e r   at   s t e p   4.  When 

t h e   r e s u l t   is  no,  t he   b l o c k   n u m b e r   is   w r i t t e n   i n t o   t h e  

memory  and  s t e p   4  is  t h e n   c a r r i e d   o u t .   Now  l e t   us  s e e  

F i g .   15.  I t   is  j u d g e d   at   s t e p   5  w h e t h e r   or  no t   t h e  

t i m e r   22  has   c o u n t e d   o u t .   When  t h e   r e s u l t   is  no,  i t  

i s   j u d g e d   w h e t h e r   or  no t   any  h e a d e r   is  p r e s e n t .   When 

t h e   r e s u l t   is  ye s ,   t he   t i m e r   29  i s   s t a r t e d   at   s t e p   6 

and  the   t i m e r   30  is  t h e n   s t a r t e d ,   and  1  i s   added   t o  

t h e   h e a d e r   c o u n t e r .   I t   is  j u d g e d   a t   s t e p   7  w h e t h e r   o r  

n o t   t he   t i m e r   23  has  c o u n t e d   o u t .   When  the   r e s u l t   i s  

no ,   i t   is  j u d g e d   w h e t h e r   or  n o t   c o r r e c t   head   a d d r e s s   i s  

. d e t e c t e d .   When  the   r e s u l t   i s   no ,   t h e   same  p r o c e s s  
i s   r e p e a t e d   a g a i n ,   w h i l e   when  t h e   r e s u l t   is  y e s ,   t h e  

p r o c e s s   r e t u r n s   to  s t e p   7.  When  t h e   r e s u l t   at  s t e p  

7  is  y e s ,   t h e   c o u n t   of  the   h e a d e r   c o u n t e r   25  i s   j u d g e d .  

When  t he   r e s u l t   is  y e s ,   1  is   a d d e d   to  t he   b l o c k   n u m b e r  

a t   s t e p   8 .   W h e n  t h e   r e s u l t   i s  n o ,   t h e  b l o c k   n u m b e r   i s  

w r i t t e n   i n t o   the  memory  and  s t e p   8  is   t h e n   c a r r i e d   o u t .  

The  l a s t   b l o c k   is  j u d g e d   and  when  t h e   r e s u l t   is  n o ,  



t he   p r o c e s s   r e t u r n s   to  s t e p   5,  w h i l e   when  y e s ,   the   h e a d  

is   moved  t o   t h e   d e f e c t i v e   b l o c k   r e c o r d i n g   a r e a   a t   s t e p  
9  and  d e f e c t i v e   b l o c k   d a t a   is  w r i t t e n   in  t h e   m e m o r y .  
The  p r o c e s s  i s   t h u s   e n d e d .  

When  t h e   j u d g m e n t   at   s t e p   5  i s   y e s ,   i t   i s   j u d g e d  

w h e t h e r   or   n o t   any  h e a d e r   is  p r e s e n t .   When  t h e   r e s u l t  

i s   y e s ,   s t e p   6  is   c a r r i e d   o u t ,   w h i l e   when  no ,   t he   b l o c k  

number   i s   w r i t t e n   i n t o   t he   memory .   1  i s   a d d e d   to  t h e  

b l o c k   n u m b e r . a n d   the   l a s t   b l o c k   is  j u d g e d .   When  t h e  

r e s u l t   is   y e s ,   s t e p   9  is   c a r r i e d   o u t ,   w h i l e   when  n o ,  
t h e   t i m e r   29  is   s t a r t e d   and  t he   p r o c e s s   i s   t h e n   r e t u r n e d  

to   s t e p   5 .  

When  t h e   u s e r   s e t s   t he   o p t i c a l   d i s k   on  t h e   i m a g e  

i n f o r m a t i o n   r e c o r d i n g   and  r e t r i e v i n g   d e v i c e   ( n o t   s h o w n ) ,  

t h e r e f o r e ,   d e f e c t i v e   b l o c k   d a t a   at   t he   d e f e c t i v e   b l o c k  

m a n a g e m e n t   i n f o r m a t i o n   r e c o r d i n g   a r e a   l d  o n   t h e   o p t i c a l  

d i s k   1  i s   s t o r e d   in  the   c o n t r o l   f l o p p y   d i s k   ( n o t   s h o w n ) .  

I f   t he   d e f e c t i v e   b l o c k   d a t a   is  r e c o r d e d   a t   t h e   t ime   o f  

r e c o r d i n g   d a t a   on  the   o p t i c a l   d i s k   1,  t h e   d a t a   can  b e  

p r e v e n t e d   f r o m   b e i n g   r e c o r d e d   a t   the   d e f e c t i v e   b l o c k s .  

R e c o r d i n g   of  d a t a   w i l l   be  d e s c r i b e d .   The  o p t i c a l  

d i s k   1  i s   s e t   on  the   o p t i c a l   d i s k   a p p a r a t u s .   R e c o r d i n g  

d a t a   and  a d d r e s s   (or   b l o c k   number )   a re   s u p p l i e d   f r o m  

t h e   h o s t   c o m p u t e r   ( n o t   shown)   to   t he   o p e r a t i o n   c o n t r o l  

s e c t i o n   20 .   U s i n g   t he   c o n v e r s i o n   t a b l e   s t o r e d   in  t h e  

m e m o r y ,  t h e   o p e r a t i o n   c o n t r o l   s e c t i o n   20  c a l c u l a t e s  t h e  

t r a c k ,   s t a r t   s e c t o r   and  s p e e d   i n f o r m a t i o n   of   an  i n t e n d e d  

b l o c k .   More   s p e c i f i c a l l y ,   t he   o p e r a t i o n   c o n t r o l   s e c t i o n  

20  j u d g e s   t h e   s c o p e   of  t h e   t r a c k   in  w h i c h   t h e   i n t e n d e d  

b l o c k   n u m b e r   in  the   c o n v e r s i o n   t a b l e   is   i n c l u d e d ,   a s  

w e l l   as  t h e   s p e e d   i n f o r m a t i o n ,   and  i t   m a k e s   an  o p e r a t i o n  

" [ ( i n t e n d e d   b l o c k   n u m b e r  -   f i r s t   b l o c k   n u m b e r )   x  s e c t o r  

number   +  s t a r t   s e c t o r ]  +   256  +  t r a c k   n u m b e r   o f   the   f i r s t  

b l o c k "   to   c a l c u l a t e   t he   t r a c k  n u m b e r   a n d  s t a r t  s e c t o r  o f  

t h e   i n t e n d e d   b l o c k   f rom  t h i s   o p e r a t i o n   r e s u l t .   T h e  

o p e r a t i o n   c o n t r o l   s e c t i o n   20  t h u s   c o n t r o l s   t h e   m o t o r  

d r i v e r   24  a c c o r d i n g   to  t he   s p e e d   i n f o r m a t i o n .   T h e  



m o t o r   2  is  t h u s   d r i v e n   to  r o t a t e   t he   o p t i c a l   d i s k   1 

a t   a  s p e e d  w h i c h   c o r r e s p o n d s   to  t he   t r a c k .   T h e  

o p e r a t i o n   c o n t r o l   s e c t i o n   20  a l s o   c o n v e r t s   the   t r a c k  

n u m b e r   to   a  s c a l e   v a l u e   and  c a u s e s   t h e   m o t o r   d r i v e r  

25  t o  d r i v e   t he   o p t i c a l   h e a d   3  u n t i l   t he   s c a l e   v a l u e  

c o i n c i d e s   w i t h   a  p o s i t i o n   d e t e c t e d   in  r e s p o n s e   to  t h e  

o u t p u t   of  t he   p o s i t i o n   d e t e c t o r   ( n o t   s h o w n ) .   When 

the   v a l u e   c o u n t e d   by  t he   s e c t o r   c o u n t e r   9  c o i n c i d e s  

w i t h   t he   s t a r t   s e c t o r ,   t he   o p e r a t i o n   c o n t r o l   s e c t i o n  

20  d r i v e s   t he   l a s e r   d r i v e r   16  to   r e c o r d   4  h e a d e r   f r a m e s ,  

as  a d d i t i o n a l   r e c o r d i n g   h e a d e r s   (or   a d d i t i o n a l   r e c o r d i n g  

a d d r e s s   d a t a ) ,   f o l l o w i n g   2 - b y t e   s p l i c e r   gap  and  t h e n  

r e c o r d   152  d a t a   f r a m e s ,   as  r e c o r d i n g   d a t a ,   f o l l o w i n g   t h e  

r e c o r d e d   h e a d e r   f r a m e s .   N a m e l y ,   when  the   8th  f rame  o f  

the   p r e h e a d e r   b e c o m e s   t he   1 9 t h   b y t e ,   1 8 - b y t e   dummy  d a t a  

( " 0 0 " )   i s   r e c o r d e d   a f t e r   2  b y t e s   (o r   s p l i c e r   gap)  w h e n  

c o u n t e d   f rom  the   l a s t   of  t h e   p r e h e a d e r .   152  d a t a   f r a m e s  

e a c h   c o n s i s t i n g   of  a  1 - b y t e   f r a m e - s y n c h r o n o u s   code  a n d  

3 8 - b y t e   l e n g t h - f i x e d   d a t a   a r e   r e c o r d e d .   N a m e l y ,   t h e  

o p e r a t i o n   c o n t r o l   s e c t i o n   20  a d d s   i n t e r l e a v i n g   and  ECC 

to  4 K - b y t e   r e c o r d i n g   d a t a   t h r o u g h   t h e   i n t e r l e a v i n g   a n d  

ECC  a d d i n g   c i r c u i t   31  and  c o n v e r t s   i t   to  5 7 7 6 - b y t e  

e n c o d e d   d a t a ,   wh ich   is  f o r m e d   i n t o   f r a m e s   each   h a v i n g   38 

b y t e s   by  t he   f r ame   f o r m i n g   c i r c u i t   32.  A  o n e - b y t e  

f r a m e - s y n c h r o n o u s   code  is   a d d e d   to  t h i s   f r a m e   by  m e a n s  

of  t h e   f r a m e - s y n c h r o n o u s   c o d e   a d d i n g   c i r c u i t   33,  a n d  

f r a m e   d a t a   is   o u t p u t t e d   to  t h e   152  f r a m e s   e v e r y   3 9 - b y t e .  

T h i s   o u t p u t   is  s u p p l i e d   to   t h e   l a s e r   d r i v e r   16  v i a   t h e  

m o d u l a t o r   c i r c u i t   15.  A c c o r d i n g   to  t he   d a t a   s u p p l i e d ,  

the   l a s e r   d r i v e r   16  d r i v e s   t h e   s e m i c o n d u c t o r   l a s e r   ( n o t  

shown)   in  t h e   o p t i c a l   head   3  to   r e c o r d ,   f o l l o w i n g   t h e  

a d d i t i o n a l   r e c o r d i n g   h e a d e r   on  the   o p t i c a l   d i s k   1 .  

R e p r o d u c i n g   of  d a t a   w i l l   be  d e s c r i b e d .   The  o p t i c a l  

d i s k   1  is  s e t   on  the   o p t i c a l   d i s k   a p p a r a t u s .   A  r e p r o -  

d u c i n g   b l o c k   number   is  s u p p l i e d   f rom  the   h o s t   c o m p u t e r  

( n o t   shown)   to  t he   o p e r a t i o n   c o n t r o l   s e c t i o n   20.  T h e  

o p e r a t i o n   c o n t r o l   s e c t i o n   20  c a l c u l a t e s   the   t r a c k ,  



s t a r t   s e c t o r   and  s p e e d   i n f o r m a t i o n   of  an  i n t e n d e d  

b l o c k ,   u s i n g   t h e   c o n v e r s i o n   t a b l e   s t o r e d   in  t he   m e m o r y .  
More  s p e c i f i c a l l y ,   t h e   o p e r a t i o n   c o n t r o l   s e c t i o n   2 0  

j u d g e s   t he   s c o p e   of  t h e   t r a c k   in  w h i c h   the   i n t e n d e d  

b l o c k   number   in   t h e   c o n v e r s i o n   t a b l e   is  i n c l u d e d ,   a s  

w e l l   as  the   s p e e d   i n f o r m a t i o n ,   and  i t   o p e r a t e s   t h e  

f o r m u l a   " [ ( i n t e n d e d   b l o c k   n u m b e r  -   f i r s t   b l o c k  

number )   x  s e c t o r   n u m b e r   +  s t a r t   s e c t o r ]   ÷  256  + 

t r a c k   number   of   f i r s t   b l o c k "   a c c o r d i n g   to  t he   s c o p e  
d a t a   of  t he   t r a c k   to  t h e r e b y   c a l c u l a t e  t h e   t r a c k  

number   and  s t a r t   s e c t o r   of  t h e   i n t e n d e d   b l o c k - f r o m  

t h i s   o p e r a t i o n   r e s u l t .   The  o p e r a t i o n   c o n t r o l   s e c t i o n  

20  c o n t r o l s   t h e   m o t o r   d r i v e r   24  a c c o r d i n g   to  t h e  

s p e e d   i n f o r m a t i o n .   The  o p e r a t i o n   c o n t r o l   s e c t i o n   20  

d r i v e s   t he   m o t o r   2  t o   r o t a t e   the   o p t i c a l   d i s k   1  a t  

a  s p e e d   w h i c h   c o r r e s p o n d s   to   t he   t r a c k .   The  o p e r a t i o n  

c o n t r o l   s e c t i o n   20  a l s o   c o n v e r t s   t he   t r a c k   n u m b e r   t o  

a  s c a l e   v a l u e   and  c a u s e s   t he   m o t o r   d r i v e r   25  t o   d r i v e  

t h e   o p t i c a l   h e a d   3  u n t i l   t h e   s c a l e   v a l u e   c o i n c i d e s  

w i t h   a  p o s i t i o n   d e t e c t e d   in  r e s p o n s e   to  t he   o u t p u t  

of  t he   p o s i t i o n   d e t e c t o r   ( n o t   s h o w n ) .   The  o p e r a t i o n  

c o n t r o l   s e c t i o n   20  t h e n   d r i v e s   t he   l a s e r   d r i v e r   16  t o  

s t a r t   r e a d i n g   t h e   o p t i c a l   d i s k   1  when  t he   v a l u e   c o u n t e d  

by  the   s e c t o r   c o u n t e r   9  c o i n c i d e s   w i t h   t he   s t a r t   s e c t o r .  

The  s i g n a l   t h u s   r e a d   is  e n c o d e d   by  t he   b i n a r y   e n c o d e r  

13  and  s u p p l i e d   to   t h e   d e m o d u l a t o r   14.  The  d e m o d u l a t o r  

14  c o n v e r t s   t h e   s i g n a l   in  r e v e r s e   to  2-7  code   c o n -  

v e r s i o n ,   and  i n p u t s   i t   to  t he   o p e r a t i o n   c o n t r o l   s e c t i o n  

20  v i a   t he   I /O   p o r t   27.   The  o p e r a t i o n   c o n t r o l   s e c t i o n  

20  c o m p a r e s   t h e   8 - b y t e   r e v e r s e - p h a s e   h e a d e r   a d d r e s s  

d a t a ,   w h i c h   i s   r e p r o d u c e d   f o l l o w i n g   the   h e a d e r   f r a m e -  

s y n c h r o n o u s   c o d e ,   w i t h   the   one  of  p o s . i t i v e   p h a s e   by  a n  

e x c l u s i v e   " o r "   o p e r a t i o n .   When  e v e r y   o p e r a t i o n   r e s u l t  

i s   " 1 "  a n d   t h e  f r a m e  n u m b e r   o f   t h e   h e a d e r   f r a m e   i s   i n  

" 1 "  -   " 1 2 , "   t h e   o p e r a t i o n   c o n t r o l   s e c t i o n   20  j u d g e s  

t h a t   the   h e a d e r   f r a m e   has  been   c o r r e c t l y   r e a d .   T h e  

h e a d e r   f r a m e   r e a d   may  be  s i n g l e   or  p l u r a l   in  t h i s   c a s e .  



The  o p e r a t i o n   c o n t r o l   s e c t i o n   20  c h e c k s   w h e t h e r   or  n o t  

t h e   a d d r e s s   d a t a   c o i n c i d e s   w i t h   t h a t   of  the   b l o c k   w h i c h  

i s   to  be  r e p r o d u c e d .   When  t h e y   c o i n c i d e   w i t h   e a c h  

o t h e r ,   d a t a   w h i c h   has   been   r e c o r d e d   f o l l o w i n g   t h e  

b l o c k   h e a d e r   of  t h i s   h e a d e r   f r a m e   is   r e p r o d u c e d .  

The  s i g n a l   w h i c h   has  been   r e a d   is   e n c o d e d   to  a  

b i n a r y   v a l u e   by  means   of  the   b i n a r y   e n c o d e r   13  a n d  

s u p p l i e d   to  t he   d e m o d u l a t o r   c i r c u i t   14.  The  s i g n a l  

a p p l i e d   f r o m  t h e   d e m o d u l a t o r   c i r c u i t  1 4   i s   s u p p l i e d  

to   t h e   r e - s y c h r o n i z a t i o n   p a t t e r n   d e t e c t i n g   c i r c u i t  

35  and  code   f o r m i n g   c i r c u i t   37  t h r o u g h   the   s h i f t  

r e g i s t e r   34.  When  "0"s   w h i c h   a r e   c o n t i n u o u s   f o r   o v e r  

7  b i t s   a r e   s u p p l i e d ,   the   r e - s y n c h r o n i z a t i o n   p a t t e r n  

d e t e c t i n g   c i r c u i t   35  o u t p u t s   a  r e - s y n c h r o n i z a t i o n  

p a t t e r n   d e t e c t i o n   s i g n a l   to  t h e   AND  c i r c u i t   36.  I f  

a  f r a m e - s y n c h r o n o u s   code  d e t e c t i o n   mask  s i g n a l   w h i c h  

i s   r e s p o n s i v e   to  t he   s y n c h r o n o u s   t i m i n g   of  the   h e a d e r  

f r a m e   is   s u p p l i e d   in  the   c a s e   of  t h e   f i r s t   f r ame   d a t a ,  

t h e   AND  c i r c u i t   43  is  r e n d e r e d   o p e r a t i v e .   A  t i m i n g  

s i g n a l   i s   a p p l i e d   f rom  the   AND  c i r c u i t   4 3  t o   t he   c o d e  

f o r m i n g   c i r c u i t   44  and  d a t a   d e m o d u l a t i n g   and  f r a m e  

r e - s y n c h r o n i z i n g   c i r c u i t   38.  The  c o d e   f o r m i n g   c i r c u i t  

37  f o r m s . a   d e m o d u l a t i o n   s i g n a l   a p p l i e d   f rom  the   s h i f t  

r e g i s t e r   34,  in  r e s p o n s e   to  a  t i m i n g   s i g n a l   a p p l i e d  

f rom  t h e   AND  c i r c u i t   3 6  a n d   t h e   d a t a   d e m o d u l a t i n g   a n d  

f r a m e   r e - s y n c h r o n i z i n g   c i r c u i t   38  a l s o   c a r r i e s   ou t   t h e  

d e m o d u l a t i o n   of  d a t a   and  r e - s y n c h r o n i z a t i o n   of  f r a m e s  

in  r e s p o n s e   to  t he   t i m i n g   s i g n a l .   One  h u n d r e d   f i f t y  

two  f r a m e   d a t a   a re   s u c c e s s i v e l y   d e m o d u l a t e d   l i k e   t h i s  

and  s u p p l i e d   to  the   o p e r a t i o n   c o n t r o l   s e c t i o n   2 0 .  

In  a  c a s e   whe re   no  t i m i n g   s i g n a l   is  o u t p u t t e d  

b e c a u s e   the   f r a m e   s y n c h r o n i z a t i o n   p a t t e r n   d e t e c t i o n  

s i g n a l   d o e s   no t   c o i n c i d e   w i t h   t h e   f r a m e   s y n c h r o n i z a t i o n  

code   d e t e c t i o n   mask ,   the   f r a m e   s y n c h r o n i z a t i o n   c o d e  

d e t e c t i o n   mask  is  e x p a n d e d   to  c o v e r   7  b i t s ,   a s  

d e s c r i b e d   a b o v e ,   and  the   a b o v e - d e s c r i b e d   p r o c e s s   i s  

r e p e a t e d   a g a i n .   R e - r e a d i n g   can  be  t h u s   r e l i a b l y  



a c h i e v e d   e v e n   when  t h e r e   has   been   a  b i t   s h i f t .  

Data   of   o t h e r   b l o c k s   can  be  s i m i l a r l y   r e p r o d u c e d  

a c c o r d i n g   t o   t he   a b o v e - d e s c r i b e d   p r o c e s s .  

A l t h o u g h   the   a b o v e   d e s c r i p t i o n   has  b e e n   m a d e  

r e l a t i n g   to   t h e  o p t i c a l   d i s k   w h i c h   is  u sed   as  t h e  

r e c o r d i n g   m e d i u m ,   i t   s h o u l d   be  u n d e r s t o o d   t h a t   t h e  

p r e s e n t   i n v e n t i o n   is  no t   l i m i t e d   to  the   o p t i c a l   d i s k  

bu t   may  be  a p p l i e d   to   m a g n e t i c   t a p e ,   f l o p p y   d i s k s   a n d  

t h e   l i k e .  



1.  A  r e c o r d i n g   and  r e p r o d u c i n g   d e v i c e   w h e r e i n  

r e c o r d i n g   and  r e p r o d u c i n g   can  be  c a r r i e d   ou t   u s i n g  

t h o s e   b l o c k s   w h i c h   a re   f o r m e d   by  d i v i d i n g   t r a c k s   on  a  

r e c o r d i n g   med ium  and  e a c h   of  w h i c h   c o n s i s t s   of  a  b l o c k  

h e a d e r   a r e a   (41)   and  a  d a t a   a r e a   ( 4 2 ) ,  

c h a r a c t e r i z e d  

by  a  b l o c k - s y n c h r o n o u s   code   (47)   r e c o r d e d   at  e a c h  

b l o c k   h e a d e r   a r e a   in  such  a  way  t h a t   a  p a r t i c u l a r   d a t a  

i s   c o d e - c o n v e r t e d   and  t h e n   p a r t l y   c o r r e c t e d ,   a n d  

by  a  d a t a   f r a m e - s y n c h r o n o u s   code   (57)  h a v i n g   a  

p a t t e r n   d i f f e r e n t   from  t h a t   of  t h e   b l o c k - s y n c h r o n o u s  
code   and  r e c o r d e d   at  t he   d a t a   a r e a .  

2.  A  r e c o r d i n g   and  r e p r o d u c i n g   d e v i c e   a c c o r d i n g  

to   c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   t he   b l o c k - s y n c h r o n o u s  

code   has  a  p a t t e r n ,   wh ich   d o e s   n o t   o c c u r   in  any  c o m -  

b i n a t i o n   of  d a t a .  

3.  A  r e c o r d i n g   and  r e p r o d u c i n g   d e v i c e   a c c o r d i n g  

to   c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   t he   d a t a   a r e a  

c o n s i s t s   of  a  p l u r a l i t y   of  d a t a   f r a m e s   and  a  f r a m e -  

s y n c h r o n o u s   code   is  added   to  t h e   f r o n t   of  e a c h   o f  

t h e   d a t a   f r a m e s .  

4.  A  r e c o r d i n g   and  r e p r o d u c i n g   d e v i c e   a c c o r d i n g  

to   c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   a  p l u r a l i t y   of  h e a d e r  

f r a m e s   w h i c h   have  the  same  c o n t e n t s   i n c l u d i n g   a  t r a c k  

number   on  t h e   r e c o r d i n g   m e d i u m ,   b l o c k   number   and  h e a d e r  

f r a m e - s y n c h r o n o u s   code  a re   r e c o r d e d   at  t he   b l o c k   h e a d e r  

a r e a .  

5.  A  r e c o r d i n g   and  r e p r o d u c i n g   d e v i c e   a c c o r d i n g  

to   c l a i m   4,  c h a r a c t e r i z e d   in  t h a t   a  s p e c i f i c   f r a m e  

n u m b e r   w h i c h   r e p r e s e n t s   t he   p o s i t i o n   of  e a c h   of  t h e  

h e a d e r   f r a m e   is  added  to  e a c h   of  t h e   h e a d e r   f r a m e s .  
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